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Preface
Intelligibility is the ultimate goal of human communication. However, measuring 
it objectively remained elusive until the 1940s when physicist Harvey Fletcher 
pioneered a psychoacoustic methodology for doing so. Another physicist, von 
Bekesy, demonstrated clinically that Fletcher’s theory of Critical Bands was anchored 
in anatomical and auditory reality. Fletcher’s and Bekesy’s approach to intelligibility 
has revolutionized contemporary understanding of the processes involved in 
encoding and decoding speech signals. Their insights are applied in this book to 
account for the intelligibility of the pronunciation of 67 non-native speakers from the 
following language backgrounds—10 Arabic, 10 Japanese, 10 Korean, 10 Mandarin, 
11 Serbian and Croatian “the Slavic Group,” 6 Somali, and 10 Spanish speakers 
who read the Speech Accent Archive elicitation paragraph. Their pronunciation is 
analyzed instrumentally and compared and contrasted with that of 10 native speakers 
of General American English (GAE) who read the same paragraph. The data-driven 
intelligibility analyses proposed in this book help answer the following questions:
 1. Can L2 speakers of English whose native language lacks a segment/segments or 
a suprasegment/suprasegments manage to produce it/them intelligibly?
 2. If they cannot, what segments or suprasegments do they use to substitute for 
it/them? 
 3. Do the compensatory strategies used interfere with intelligibility?
The findings reported in this book are based on nearly 12,000 measured speech 
tokens produced by all the participants. This includes some 2,000 vowels, more than 
500 stops, over 3,000 fricatives, nearly 1,200 nasals, about 1,500 approximants, over 
1,200 syllables onsets, as many as 800 syllable codas, more than 1,600 measurement 
of F0/pitch, intensity, and duration measurements of no fewer than 539 disyllabic 
words. These measurements are in keeping with Baken and Orlikoff’s (2000:3) 
six principles of what constitutes a relevant acoustic phonetic analysis and also in 
accordance with widely accepted Just Noticeable Difference (JNDs) thresholds, and 
relative functional load (RFL) calculations provided by Catford (1987). 
This book fulfills the long-awaited wishes of many luminaries of acoustic 
phonetics who have been calling for the application of acoustic phonetic findings to 
pronunciation teaching. They have often lamented the fact that pronunciation teaching 
still relies primarily on auditory impressions instead of being grounded in acoustic 
phonetic research and findings. I have endeavored long and hard to make acoustic 
phonetics understandable and relevant to the practical pursuit of pronunciation 
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teaching. The instrumental approach used in this book makes the assessment of the 
intelligibility of L2-accented English more scientific. Science is understood here in 
a Ladefogean sense:
One of the objectives of any science is to be able to measure the things that 
are being described so that they can be expressed in terms of valid, reliable, 
and significant numbers that other people can check (Ladefoged 2001:166).
The primary goal of this book is for assessing intelligibility scientifically. 
However, users will also garner insights into how speech signals are extracted for 
speech-enabled artificial systems, i.e., automatic speech recognition (ASR) or Text-
to-Speech (TTS), and for various voice biometric applications.
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Intelligibility is the ultimate goal of human communication. However, 
measuring it objectively remained elusive until the 1940s when physicist 
Harvey Fletcher pioneered a psychoacoustic methodology for doing so. 
Another physicist, von Bekesy, demonstrated clinically that Fletcher's 
theory of Critical Bands was anchored in anatomical and auditory reality. 
Fletcher's and Bekesy's approach to intelligibility has revolutionized 
contemporary understanding of the processes involved in encoding and 
decoding speech signals. Their insights are applied in this book to 
account for the intelligibility of the pronunciation of 67 non-native 
speakers from the following language backgrounds –10 Arabic, 10 
Japanese, 10 Korean, 10 Mandarin, 11 Serbian and Croatian “the Slavic 
Group,” 6 Somali, and 10 Spanish speakers who read the Speech Accent 
Archive elicitation paragraph. Their pronunciation is analyzed 
instrumentally and compared and contrasted with that of 10 native 
speakers of General American English (GAE) who read the same 
paragraph. The data-driven intelligibility analyses proposed in this book 
help answer the following questions - Can L2 speakers of English whose 
native language lacks a segment/segments or a suprasegment/ 
suprasegments manage to produce it/them intelligibly? If they cannot, 
what segments or suprasegments do they use to substitute for it/them? 
Do  the  compensatory  strategies  used  interfere  with  intelligibility?
Ettien Kof, Ph.D. linguistics, teaches at Saint Cloud State University, 
Minnesota. He is the author of four books and author/co-author of several 
dozen articles. His acoustic phonetic research is synergetic, 
encompassing L2 acoustic phonetics of English (Speech Intelligibility 
from the perspective of the Critical Band Theory), sociophonetics of 
Central Minnesota English, general acoustic phonetics of Anyi (West 
African language), acoustic phonetic feature extraction for application in 
Automatic Speech Recognition, Text-to-Speech, Voice Biometrics, and  
Intelligent  Systems. 
The ndings reported in this book are based on nearly 12,000 measured 
speech tokens produced by all the participants. This includes some 2,000 
vowels, more than 500 stop consonants, over 3,000 fricatives, nearly 
1,200 nasals, about 1,500 approximants, over 1,200 syllables onsets, as 
many as 800 syllable codas, more than 1,600 measurement of F0/pitch, 
and duration measurements of no fewer than 539 disyllabic words. These 
measurements are in keeping with Baken and Orlikoff (2000:3) and in 
accordance with widely accepted Just Noticeable Difference thresholds, 
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